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(57) Abstract: 



PURPOSE: A method for manufacturing a capacitor of 
semiconductor devices is provided to improve a 
surface roughness by forming a lower electrode using 
two-step deposition composed of PECVD(Plasma 
Enhanced Chemical Vapor Deposition) and LPCVD(Low 
Pressure CVD). 

CONSTITUTION: Ruthenium(Ru) as a lower electrode 
conductive layer is deposited on an interlayer dielectric 
having a storage node hole of a semiconductor 
substrate(IOO) by two-step deposition. That is, 
ruthenium(Ru) is firstly deposited by using PECVD and 
secondly deposited on the PECVD-Ru film by using 
LPCVD, thereby forming a lower electrode pattern 
(140a). In the PECVD processing, NH3 or H2 is used 
as an reacting gas. Also, NH3 is used as an reacting 
gas in the Ru deposition using the LPCVD. Then, a 
Ta205 dielectric film and an upper electrode are 
sequentially formed on the lower electrode pattern 
(140a). 



©KIPO 2003 



if display of image is failed, press (F5) 



http://patent.kipris.or.kr/bin/KpaJulltext.cgi?appl_no=1 02001 0032687 



2003-12-29 



g^w^6\^ 2002-0094462 



(19) CHtheJ^iieiii(KR) 
(12) gJH^gS(A) 

(11) S^Heim ^2002-0094462 
(43) A> 20021312^18^ 

(21) SSieiS 10-2001-0032687 

(22) 2001H06gl12gl 

(71) SSJOJ ^sJAI S10IM±B*EH 

OISAI 0101 El £1136- 1 

(72) gg» U3S 

3 ? I E 21 gf Al B 2t ^ 2! if 4^627-72^ £1 01II1 M2- 1 109 

(74) cheiei ^aisej <ys 

(54) BE3I 3HMAIB BlSglS 

.S3' 

C SS§ BE«I±X10||AH TaON Efe Ta 2 0 5 SHflHAIS SSOil &m 3HDHAIE1SJ 8f¥S^°S Rug 

PECVDS S*1812. C1AI LPCVDS g*ro1i= 3HHHAIE) Bligfgi fllgSJOl H S IH (Surface 
Roughness) g 4= SIQ. Eel &OI PECVDSE^ Ru stst°l S*fA| &1S3H^B NH3 Efe H 2 S Alg 

5101 eietUOtl SXHslfe tt±m HUH 6111, LPCVDS^S Ru a|B}2| gsfAl BSJH^S NH3 3H^» AhgSh 
01 <M-4:S XIIIH&E^AM iS§I £!1S&°SAH BJ4B81fe Wl dl CH 0)1 §-°l £1s1» &XI8H3. TaON J3E 

Ta 2 0 5 3HHHAI6I2J ^8 ¥^SWi SffiS 4= 21C1. 

£7 

PECVO. LPCVO. Ru. 3HHHAI EH 



E 18 S I^gOil COS PIS &>2| All SZHSet SS BSE, 

E2feS ^SOII SBHSSIOII S8rXHS S^S IS BSE, 

e 38 s vaoii cos aiAii^a saaaies is bse, 

E4bg ttSOII EOS SIAII^S 193 £J*i01 £ld|A10|E2l tflldlCHOIIIfS IH^Sl *2| 

E5feS ^SOII COS HI2 S2l§aetg IS BSE. 

£68 g CHI COS ^SdlXIEE SjII DI2 SS^I Me IS BSE, 

E78S ttSOfl COS 3I¥S^0I 1S1 E5!i §S BSE, 

E 88 S S^SCHI COS §1¥S^ HHg §S 00E, 

E9feS ^SOII (OS a??3«|S, v IS BSE, 

e 108 s ^soi ms s?a^ IS BSE. 
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100 : &£»Pie 

110 : amxns 

130 : HI 2 S2}§3Q| 
140a : 6r¥XH^ HHS 
150 : «¥S^ 



105 
125 
135 
145 



mi 1 save! 4 

bil ai CH CHI & 

^ssixi ±cHs 



£ iS8 E*£«| S3S|^2| fllSSSOII 525, sg| ^x^oj IIH A| EH HI 2 CHI 

20IQ. 

B*£»l 3|SJ ±X\m g DRAM(0ynamic Random Access Memory)^ gsjE^ S3190II }|^§M2| 
B¥ie! 1HIM« 3|ejA|3|fe OHIHdl *J2| £301 S» *r0rXI3 2AD. 3§!GII *!2J ^^Oil blSISrOl 3HBH 
AIQ2J £3§ a^Alfi 4^ = gife tif, 0|^ Oil EH (Soft Error)M &X|5r3 &§S gstS SXI61- 

PI ?I6HAH Bfl ^§ 0l«S| §2§^0| B26PI HH^OICf. CTjeMH JOBS M E^LHOII QIISBI 3H 

DHAIE12I g^M 3 §2* 0I»2S SXIAPPI flff 2732 , Olfcr CH3H 3^X1 &S2£ 

U¥i01 ai!£JCH %Q. ^, S a XII 21 ¥fll 3HIIH Al EH2J Ss£*!2j B^ f bl^SMOl XH^2J 

m« soi 3Sf£ioi aa. 

OieOllAH AHHM2I 3^011 CHSKM 7x^2^ tffflfie CfiSI SO. §SH 3HHHA|Ei0il 0|g£lb SS9 
Si0 2 ^¥Ei ^2M0| >|2| 2UH2I Si 3 N 4 M M§el N0(Ni tr i de-Oxide) SE^ 0N0(0xlde-Ni tr ide- 

Oxide) sfBIOI ^HSCL S r XieSi0 2 , N0(Ni tr ide-Oxide) . 0N0(0xide-Ni tr ide-Oxide) SWSS BSXffl 

°j sagoi ssa swsi ^ihi « soi>iu as^i aeicr3 an£ §a§ii 

B» 01XPI a^ll £jOi AHS^ £gj» 4= WOII 2*^ #»0ll 0|3»Ch 3^ 3S3 ORAM Oil AH ^ 

31 S »a»l SW* CH6!tt gU^AH (Ba,Sr)Ti0 3 (OI6r BSTBI S). (Pb.Zr )Ti0 3 (OI m PZTEJ- B), Ta 2 0 5 § 

o| o 2 ^|| sasjsaa. oi s Ta 2 o 5 sasi «we tiae bswoii chuikoi 3hh 01421 

20-25 )M D\X\Q\ BSTU PZT01I b|6H Oil SOI gOlofD. SE» CV0 S*t(deposi t ion)tt a 

¥ ^iU5Httiai XI (step cover age ¥4^ ^SOI 5SIQ. , SOilfe Ta 2 0 5 2j sr^gfedlB 
5HA8PI flSKM TaON2| 3H^0l 0I^CHXI3 91Q. 

2TOI ^rXIfer Ta 2 0 5 M SSfll^o^ Af§6[^ 3H nH A| EH Oil AH fc S^g^Sj ^^01 

2x1121 ^^Oil 3^1 D|£!Q. ^, dt&&mm{Ta 2 0s)m Oimmtz g^Oll^ N0(Ni tr ide- 

Oxlde) 3HMA|E|2f &£| MIS 7^011 b^S ¥2 2iC[. OPIAH MBilOl^ inH5 MSEIfe ^ 2^ 

m UEium, i^ m&zm &&nm ueilhw, nam ^saixi tE^ Afga^ ssi^aies u 

EltHCI. Ta 2 0 5 3HHHAIE12I av ¥2 ^oi §a|0|e g£| ^ d| ^/TiNOI U Mdl^dl^/WN2] 5|§?^ 

30] 5&l a. 6f¥2^ei ^^dlXI 3 S^OI RTN(Rapld Thermal Nitration) X^^\^ Mdl^Biee 

Ar§BO. 

MIS(Metal/lnsulator/Silicon) 7^01IAH ^X r 2J S^lfOil CCfEl §2§^i SfSSPI ¥loHA1^ S 

a SI at B! Ta 2 0 5 ^4iAPIfe ^^01 Ta 2 0 5 3H1IHAIEH2) SSI BW2| ^^APIfe 

^ 3HDHAIEH 9 S S§2| xH£Pr gfi6 r Q. ^ r ^§2J ^ ^&0| ^M4^^ CH gJB 

Ta 2 0 5 ^ SID. Ta 2 0 5 nni ^DF^e g, k ^l PSJ 4^ 21^X1^ MS6f^| iiajXIXI 8f£UI°! 

3 ^3j|^ CH^T 20A L4IXI 30A §£0ID. 3S.HU 5?a»W2| ¥WPf 3MC[ CH ^CHM^I £12 V^S^ 

0I5H& SJ9I1 5HS6PI ?I5HAH 8^2^°^AH MgSrOI ^231^21 MOI^ ^^01 A|£ 

£13 2iQ. £PI MIS ^^2J Ta 2 0 5 3HIIHA|E]^ 6r¥ S^M M£l^dl^°^ MS6PI OHSOII Ta 2 0 5 ^ S 
§011 2J8H ^7>{| (Tox)^h DH^ ¥3W¥-IXj 3S^I ^XF2J §5[0j| gfigh 

6^PI &3IPr 2iCf. II[£IAH MBI^die ^S^l XI inH 0]<M ^££1X1 inHS AhgQFO^ SSxIl ^ 

^21 SO! feQI "roHIH £J^ S3 Oil ^XH6r^ Xr2 <i^^M XU^i&^SMH Ta 2 0 5 ^S|2J § 

2JQ£r 3J0IQ. 3 SHU, 6r^a^M A^6F^ MIM(Metal-l nsu I ator-Metal ) Ta 2 0 5 3HHHA|E]fe ^ 

B V^a^^r ^HPI- BD. ^ MIM ^?^2J Ta 2 0 5 3HHH A1EJM 30 A 

^ 5iB 3r^8rU. Ta 2 0 5 Sax-il^^l- ^^6f^2^3l2] o\ m0 \ 2[§^!2£ BfHi 

4= 2JCH ¥^ a^ SfMSPPr XI &0r ^SEXII ^Xf2] HI £011 ^§8PI 0151^ ^§01 

Cf. 012* 901 S^o^ 3HHH A| EH a^M (IHOIIfc. S^2J- £a^ M^3^ A r g£lfe M£I^£I5 

01 U ^dl^3|2| aXlor3, Saxiiai e^TAI ^2^^ A*g£}^ SXI6PI ^ 

WldlOi# (Barrier layer)S ^'4-^^^ g«&D. 

MIM ^ Oil AH S^(metal) 6f¥5!^2i ^Eilfe(Ru)M Mgm 3^ S32§fe H&S*3PI£f 

S«KLow Pressure Chemical Vapor Deposition: Olor LPCVDOI^ »)B8 OISSQ. 3£HU LPCVDSo^ 

rum m^m asoi ^^3, ^i^lhoii <l^m ses^i sa. 01^ v^aw e^r ^ ^uioii 
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m dIOi Oil ^(Barrier Metal )e! TiNM 6JsfA|^ Q| dlHM(film lift) ^ ^Xf SJgOII 0i3=0i 

ssnsoi 2ta. 

01 a » ^XilSM 3H§6PI ^5H/H gEHOIIfer Ru gSfS A! (seed layer)°S PVO(Physical Vapor 
Deposition)^ RuM ^¥ §a*e ^, LPCVD^ RuM S*r8>0l S3 :>iiPI (Sur face Roughness)^ 2H£1 A| 
3112 9lO. 8HIB 01 g^fe S§ B£*f ^BIU- ^U^bH £1X1 (step coverage)OII e 3§§ ^ ^*ll 
§01 &Ch 



& aSS £>0|2f &g SHISS MSo^l ?18 r 01 3*2.^, V^ail^r ttil dl Oi Dil &®m 

»Xltt 4 BESI±»2| 9HBHAIQ HISSB 3! e.t£fll£It fll98tt-a ^01 HQ. 



mum e«6Pi net e at a 21 3nnn aieh xnsateie. ±% ssoi siss pibskhi ?hhhaiq st 

¥2^ £S§2S ¥Eil^(Ru)M PECVDS3I LPCVDS°^ £x\™9.^ §^5f2 8F¥a^ HHcjg §£6f^ 
B*l: &OI 8*¥a^ Dl§! «S TaA&axma SSShfe: B3I; SI «3I Ta 2 0 5 5? BMW 91 S 3HHHAIE] 
SI ^¥2^1 S*Wte B3IM SS8K>l OI¥CHaCf. 

ses e «>£E£ii£Xr£i aisgteis, etsai :>ie&oii s^ii mxife xin szjsasja aastfc 

B3I; feOI giilil EBetSS Bixfl B^£lfe ^M£H3S g£8fe B3I: £ 

j\ e^iiaQi ssskh &^i xin sbsb^oii «I2 aetata a«s*fc e*i: &?i ai2 azta 

2*0*8 Aj2taK)1 6h¥S^0l iSI ^SaiXlicE §i SSSffcf B3I; &OI ^SdlXI^H S &B0II 
¥2^ £S§2? ¥EII&(Ru)8 PECVDSjI* LPCVDH2S £»2«o S §^6U 6^¥S^ UHe^ SSefb 
B3I; 4*31 8^¥£^ ?iM ^a*l|9|8 ISSfb B3I; * &D\ SHAW 3HDHAIEI ^¥2^1 §s[ 
8ffe B3IS SaStOI 0l¥CHSQ. 

B ^S2| ¥?a»l«*2£te Ta 2 0 5 TaONg AiS&Q. TaONS ^1^21 Si0 2 . Si 3 N 4 . N0(Ni tr ide-Oxide) 
0N0 ( Ox i de-N i t r i de-Ox i de ) £ Of SSIil D\I\m. Ta 2 0 5 SI ■ffSB SW9BUIB ^HtfB H 

S»B2| 6f^a^^^^ *EUfet(Ru, Ruthenium)^ Mg^DI, 2E+3II3 §^g§I SXi PECVOS 

^g^H^ NH 3 5E^ H 2 M AfgmOi RuM ^¥ e^(OI6F PECVD-Rudf &)SQ, LPCVOgo^ yg)«A 
NH 3 M Ah g oh 01 RuM g^(0|6h LPCVD-Rud} m)&Q . PECVO^^^ gs[g R U «|Q| LPCVD^^^ Ru ^ 
i^ofH^ SS>liJ^I (surface roughness )M ^H^AI3II2, SEB ^g^H^^ NH 3 M AhgsfH^ Ru emu 
Oil ^XH6f^ Xll^or^l CQ-fil/H TaON 5Efe Ta 2 0 5 gs[ aSB^AH ^ 

^6r^ mi £1 01 Dllir (barrier metal )&! TiN£l aSfM ^XlSrH, TaON SE^ Ta 2 0 5 3HDHAIEH2J V^a^ 

m ^srn^i @cf. &d\ ah¥a^B aamsa^oi a m as^nsa^si 

en a§ & ^?hoih si 4^ ^aioiioiia)^ ^^oia. 

Sic PECVO-Ru §s[ « LPCVD-Ru g^g CQi^ AFM(Atomic Force Microscope) QIOIB(data)a LPCVDS& 
S*fB CEH2| AFM QIOIBSI blBSOia. 



PECVD-Ru §S[ ^ LPCVD-Ru LPCVDB^S Ru b|IH 





Rms(Root Mean Sauare) 


P vfPeak to value) 


PECVD-Ru ? LPCVD-RU 


2.53nm 


19.24nm 


l PCVDP^ Rue 


4.19nm 


82,46ntn 



Rms(Root mean square)^ H^^^^|2| sJ^Xrs^M UEILHD1, P-v(Peak to value)^ R&J\mi\ S S 
CH§3I 5l^gS| XrOlM UEItHD. S Oil AH UEfU^OI PECVD-Ru g&f m LPCVD-RuS ga^8^ 30I 
SI LPCVD^ RuM §^§1 5 Oil U\3tO\ S^^IS^Pf S 4 

B ^ f S2| ^¥2^8 ^'MaiOIM^I- £101 Ru, TiN §22 g«§[a. 



Ah^^ s S § gy §§g §¥9 £BIU- 889 QMSJ ^A||& ^Si ^orOI SCI ^SoH E 51 

01 a. 01 6K §¥S E^I SSofOI B SSOII d}e? b^5|& ^^AlOjiM ^ All 61 ^g&Cf. 

BX-I, £ 1c ^ SSOII fJTic! PIB(100) ^Oil XI1 1 eB!B^(105)M ^^§! BBSOIO. 

hi *aaaoKio5) »¥a usa jib aoit= £Ai£ioi an sxib ^xi^di ^a«va 3doim«»o» 
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01 §£!£|CH H\0\= &=>3i ^£^/EaiPJ 2^E^ ^iggfe &± 2^1^ HI egjXI^EHMOSFET) 

J\ B^SOt «0. 

E 21= B BBOII OE 82*304011 SSrXHS S^ISdlOJS iSB E+EEOIO. 

&:>i ^ asmss^ aejss cwisacn ¥B £^21 m&m&^m aiihokx 

Saaao* HHe(105a)3l Siamg ^§(110, storage contact hole)M 8£TBQ. 

£ 3£ B tae Mdl^dl^e S*frB *MI Bl All ^(recess) AI51 SIAH^S S£IBBIB(115)B B 

sb ^oj eesoio. 

&m as ^mmm m& m 3W3i#s*fH(cvD)s ess M£i^£ie(doped poiysi i icon)sie s*r& 
o. nam Mai^diee onxi^(etch baciostoi eaaa^si s^i tSAiaci. 01 oiixi^a Mai 

BBieotB »EA|^»SE^ BAIttOI BBIB£IS(115)0I B2H3 UWOUtt BSSD. QJS4- A| 
B£IB&IS(115)S ee|BB eSAI^IXI B»a ^¥011 a&9Z*B BWI±( recess) 8 

a. 

£ 4^ b bsoii oe siAii^a fan &¥:>> « a ak>ie( 120)21- biidioj on 1^125)^ am a *si 

£01 CL 

B&l^ase SIAII^ AI^J * ediy (cleaning)M £ * 205!2§ TiS §^612, RTP(Rapid 
Thermal Processing) »H«I 2J6H S x-i £i 61-01 E|0&*J£|AWIES(TiSi x )B Bfiff 0I&S2J TiM £ 
^9.^ H^BCh Ti CH<M WN, WM M§i 4^E HO. 01 ^dlAhOIES^ Nl dl Oi Oil mm 838121 £1011 
Mdl^dl^3f2| 2°1 = i«(0hmic Contact )M SS8^ g*JH&e 2^A|3PI SISOIO. 

H C[§ WiaiCHOiISM 2IBSH0II S^B * »*f 31313 BQKChemical Mechanical Pol ishing.OI6h 
CMPm S^sf BO. 01 WiaoiOIIBg HEM ^SsfM ¥i6H AH 6.^ B¥PI0IIAH H£21 gxHdlAI. 
D\ ^S£|X| S^M esHAH *««H mO\D\M. Mai^dl^ M£02f ^SdlXI S^2| ^1 e Oil AH Mdl^EI 
^2| 6191 »XI8fe 3|fe^ BO. W|£|O|0||8e TIN, TaN, TiSIN, TaSiN, TaAIN St OIB SBB 
^OIIAH 8mS SS8HM. PVD(Physical Vapor Deposition) E*r CVDS01I 2J8H B*fAIS!0. 

E 5fe B 1*8011 Dje ^&!CH(cyl inder)^ 9H M A| EH S gS8 r 2| ¥|6r01 HI2 8 21 S3 4(130)8 84B 
soj b^EOIO. HI2 S2JBH4S *J4XH XI 8 (etch stopper). <*B4. ^M^XIgo^ oi¥Oi§J ^ 21 

o. e^ ±\^nx\mvt ^»4 e^ bpsg4°^ oi^oi^ ^e 2io. ^^xnxiae ^sf^i e^ 

BPSG0I2I ^^A| A.ZT<MEHdPr kOh ^XUI^E^ 0|g£|D4, SiN, Al 2 0 3 , S i ON E^ OlMHj 5Bi 01 
gSrOI BBfiQ. 

E 6^ B ^SOil Cfe HI 2 §e}i25|i ^e^xho^ Ai2|SK)i ^SdJXIEE S( 135)51 HI 2 
nHe(130a)M BBB *a e^EOIO. 

E 7B B agOII OS 6r¥S^0| E^e(140)M g*rB B2E0IO. 

6r¥2^ei Ru2| §^^S§ PECVD-RuM S^B ^ LPCVD-RuM #SfBO. 

PECVD-Ru Omit aO. ^e^L^ei Ru(CH3C0CHC0CH 2 CH3CH 2 CH3)3 (Tris (2,4- 

octanedionato)ruthenium) B 3IHtfBIS EhBO. 2IB(wafer)2| 8£I 200°C U) XI 3501C^ «X|8|- 
Q1, NH 3 E^ H 2 ^H^^ 50sccm LHXI 1000sccm^ ^Xl . aiSSSI O.Uorr LH XI 2Torr^ 

^XIBO. R.F. S^(R. F. Power )^ 30watt LHXI 400watt^ ^X|6 r CW. 6^61 EH (SUB HEATER )M 
§ XI (ground)^ SHI, M¥\ oil E( SHOWER HEA0)M S^(electrode)^ BO. ^§^H^^^ NH 3 Efe H 2 ^H^ 
m A|§of01 Ru ^ ^1 Oil ^IH6^ WI^BO. 

OAI LPCVD^ Rum §3fBO. &l§52^ &OI PECVD£f §^6fU &I§^H^^ 0 2 PH^B MSB 
O. ^, em^PJ Ru(CH3C0CHC0CH 2 CH 3 CH 2 CH3) 3 (Tris (2.4-octanedionato)ruthenium) S A r g6 r ffl, 
2IB(wafer)2| SEi 200*C LHXI 350^ SH8KM. tt§ ^HA^ 0 2 M 50sccm LHXI 1000sccm^ SXIB 
O. em^2l O.ITorr LHXI 2Torr^ SXIBO. br^5|8Mlfe PECVD-Ru LPCVD-Ru e 

§i BW (chamber) Oil AH £J-A|^( In-si tu)S SSSO. 

E 8B B Oil O^ 6h¥2^ ES^e r^SdlXIEE B£l (storage node separation)^ HI 2 SZ}^ 
S 0^M(Dip Out) 6^01 6^2^ DHe(140a)S SSB &2E0IO. 

^££|X|EE BBIM ?i6HAH^ Sf¥9^ E2S0I §3fg^0ll ^^l ^££IXI EES(135) 

2] Ui¥M &S6I XH^^I ?|5r01 SBB ^IHIB ^rXIfe s|^#M g^BO. ^>0| sj^SB S^aiXI^M 
°| E^ ^aefHS 0|^Oi§ ^ 2iO. OlOiAi S2l^aet2j ^201 ±mM MD\X\ 6r¥S^£J ^¥ * 
U^#2j OHxI^I E^ CMP aaOil 2J6r01 XHXB^SMi, 6r¥S^^S ^^2| of¥S^2S B£l 

AI2JO. 01 ffH, &D\ ^SdlXIEE m LH CHI AH 6r¥2^ ?IOil^ «3| sj^S2J UQHXI ^¥^r ^0 r 

& 511 SO. ^51 oj^g°j UDi XI OH (ashing) E^ &J2t(HI 2|8 r 01 HI^BO. ^Ol m&m 

oi ssaixi^eoio^ oldens s^oii^ «3i sj^e^i uoixi °d¥i oh^oh 2j8roi ai^sm. ^>oi 

sl^SOl tfflajog 0l¥Oi& S^Oil^ ^>0| s|^^2| i¥§ i=r^ ^QOH 2j6r01 XII^BO. 

Qi25 3912 S^^QQI IIH§i(130a)M gO[?§(Dip 0ut)8K» & a CH (Cy I inder )BSI m¥S^(140a)M 
BBBCf. 

e 9^ b aeon mm a^sxii^(i45)B e^B ^21 e+^eoio. 

TazOs^S §^6 r 5| ?IB ^§§!g£ Arg£l^ Ollfi 9101 e (Ta(0C2H5) 5 )b ^BOHAi ^Xil ^EHOIE 

0HaaiO|E(Ta(OC2H5) 5 )fi 170TC LHXI 190^ ^X|£|^ D\SD\mM D\X\&EH£. BSCJ. & 
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e }H^£I 0 2 JW±m 10sccm LHXI 1000sccm §£M AIS8HQ. &|g^ LH2J 2J»S O.ltorr LH XI 2torr^ 

snsm. 300*0 mxi 4oo^cm mo\ww Ta 2 o 5 s s«r»o. 

C[§2^ Ta 2 0 5 ^ L«2| fc^aB ft! AI313PI ?I3*01 3001C LHXI 5001C01IAH N 2 0 M^EEOf ^xHdl 

> BttCK #31 MSf^DI- ^xHdl »2lti0|| HJ5H/H #£ls*£! XFSi^-^^CUV-Oa) 3J-£S xHdl6PI£ 

BO. 

5 0 o«c LHIl 650'COIIAH N 2 DW±& 0 2 M OlgSfOI 60 ^Zl RT0(Rapid Thermal 

Oxidation) SSI tIAiaCh 01 (EH Ta 2 0 5 *W8 CfaS»SCK 

£ 10S B 28 Oil H}^ #*a^(150)g 832 *2| B2£OID. 
Ru SE^ TiNM g^BCf. 

oitfoii/d «aet b was ate aiaiod sy a*? a eboii 36H east- 201 onu, b »aa ?i 
^ Atgs ^oiuxi at s?i lhoiiah oi an mxi a«, a ^soi ^^sfab 301 b wsoi ^ 

6^ ^I^BOtOilAH StfSI II^S JhS XrOIMI 9lO\ 330|Ck 

aoi oi^ois! b us&. §2 mim ^hiih aischi aisioi pecvds^ §^ Ru lpcvds 

R U m S*frB2S SS^^^I (Surface Roughness)^ 3K£!S 2AD. 
SEff £PI PECVD^o^ Ru BW2| 92*A| ^§]H^§ NH3 SE^ H 2 M ^^LHOil ^XHStfe 

SI*8Ka. LPCVOSH^ Ru «W2| a*tAI B*»3II^« NH3 JH^M At 8 8} 01 n?1B°£M| *4* 8 

g§§ SSgog/d B»8*te Wl £10)011821 SXI6HQ, TaON SEi= Ta 2 0 5 3HHHA|Ei£| ^8 

a?a 1 

BEai^»g ^hm ai eh nsaeioi siw/h. 

^§ SSOi 3|&#0|| MAIEiHI 6f¥2^ ££!§2^ ^EIIfe(Rii)» PECVDS (PECVD-Ru 

LPCVD^(LPCVD-Ru S£t)°£ ^xt^^S §^6f2 8WS^ M&M IS5ffe B3I; 

&:>i 6f¥S^ iihs as TaA^aam b«8h= &ym a 

£PI Ta 2 0 5 SSMISJ ?IS 3HHHAIEH2] ^¥2^1 S^rotfe B3II 



a?a 2 

HI 1 a Oil SlW/d. 

HD\ PECVD-Ru S**8 &I§^^£J Ru(CH3C0CHC0CH 2 CH3CH 2 CH3) 3 (Tris (2,4-octanedionato)ruthenium) • 
Mgam, 3ie(wafer)S| ££M 200TC LHXI 350 TDS ^XIShCM . ^§ 3H^M NH3 SE^ H 2 M 50sccm LUXI 
1000sccm^ SXI6H31, £r§^2j O.ITorr LH XI 2Torr^ ^XI6h01 21 ^§2^ 6^ ^ 

Sai^XfSI 3HMAIEH HI5E»a. 

3 

Bl 1 a XII 2 a Oil SiOiAi, 

^Pl PECVD-Ru e^AI R.F.S^(R.F. Power )^ 30watt L41XI 400watt^ ^ XI 6^01 , ^¥6|E](SUB HEATER) 

m 3 XI (ground)^ 6H2, A^-l oil H( SHOWER HEAD)M S^(elect rode)^ o\0\ Ol^Oj^l 31 ^§2£ 6f 

ysE»i^»2i 3hiih Aia nsaa. 
a?a 4 

XII 1 a Oil SiOj ah , 

LPCVO-Ru S^S yf^^ei Ru(CH 3 C0CHC0CH 2 CH 3 CH 2 CH3)3 (Tris (2,4-octanedionato)ruthenium) S A^ 
§6101, ^l^(wafer)2| 200^ LH XI 350t:^ ^X| 6\D\ , ;H^^ 0 2 M SOsccm LH XI 1000sccm^ 

^XISFDI . «f§S2J O.ITorr LH XI 2Torr^ 6KM 0l¥Oj& 31 ?S2i 6^ ^£^l^Xh°l 3H 

bhaiei asaei. 
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S^PS 5 

hi 1 mm siou-i. 

S3I PECVO-Ru §^31 LPCVO-Ru g^S §S* &ti\ (chamber) Oil AH eJ-AI#(ln-situ)£ 5!§5lfe 3! a 
2g 81 e!2HI£X|5| 3HIIHAI6I HI£SS . 

m=?& 6 

hi 1 soil siouh . &?i ^sai^s g^si^ eisi^. 

Ta 2 0 5 e, v s S^SIfe &51I : 

4>OI §Sfg Ta 2 0 5 afS N 2 0 S 512 01 g JH5I £Efe XI2J<!s!-2S(UV/03,°l SSSSIfe B3II: 3! 

N 2 3H221 0 2 3H2S 01 golOI RT0 Sdlolfer B3II 

fi SSSrfe 31 ?S2S olfer 212x112X121 3HDHAIEH HISSS. 

§I?S 7 

HI 6 S0II SICHAH. 

Ta 2 0 5 ^ S gSfSlfe B3||fe 

&il OHHaiOIMS 4:22 2I2S SI 01 SIS 3H2SJ 0 2 3H2S 10sccm LH XI 1000sccm §£I AlgSI 
3. m°l gf^S O.Horr IHXI 2torr£ £?XI o[H, 300V U)X| 400 "C^ 31S@ SI 01 IH Oil S*8H= 

3JS Slfe g12HI2X1°l 3HBIAIEI HISSS . 

S^S 8 

HI 6 SOU St OH AH, 

S3I S*tS Ta 2 0 5 N 2 0 S 51201 g*H£lfcr 300"C UIXI 500'COIIAHS SSIfe 2S ^S2S 81fe ei2 
3HHHAIEI HI2SS. 

a?» 9 

HI 6 SOU 2JCHAH. 

S3I RTO zHEISIfe B3llfe, 

5001C LHXI 650TC0IIAI N 2 DH221 0 2 S 0|§8|0| 30 £ LH XI 60S 21 ^A|o|fe 51 S ^S°S Slfer SI 2*11 2 

xi°i 3HnnAia hisss. 



S^S 10 

HI 1 SOU 210UH. 

S?| S¥2^S Ru. TIN gOIIAH 81U°I §§§ 31 a§°£ 81 &12HI2X|°| 3HDH A| 

eh aisaa. 

S^S 11 

ei2xii2xi°i Hisaaoii sioiAH, 

£12X11 5§lfi 31X11= XI1 1 SSslfe B3II : 

S3I SeiSS 22 212^ HI9IAH S3I £12 HI Slab S§jg£l3§ g^Slfe B3||; 

S3I gaigaOS 5 S 61 01 S3I HI1 §21§!£SrS0ll X1I2 «2*aasjS ggSlfe B51I: 

&3| HI 2 e2fSaej§ A|2fS|01 81¥2^0| iS§ 2251 XI 22 §§ ggSlfer E+311: 

S3I XI 22 g SSOII 81¥2^ ES§£§ ¥BIh(Ru)S PECVDS 31 LPCVDS2S § 
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S3I 8I¥2^ %S. S?S»|st§ «S8I!= 9311: S! 

S3I SSSIHt 9IS 3HHHAI9 §2*815= 93(1 

S SSSIfe 2!s ?§2£ 5lfer eiEHI^X^ hizess. 



12 

XII 11 SOII 9lO\M. 

S3| ^S!M£0« ISSIfe 931lfer 

XII I g^SSStg <Ma<3P-£ 2*5*01 asjgS ggolfe 9311: 

S3| sajS LH¥g S£l*J£ieP.S g*fS ^ CHI xl a" ggoil o^OI gEO £| Hl^g AI3lfe 9311: §J 

S3I £IHI±8 g£l*!£IS ?IS *!£IAIOIE » HHSIWOIIgS 0II91AH S£I3§ §S§ * S&SShfe 9 
311 g S If 81 01 01 #0)2 51 sxjo S 8^ e*Eai4:i>ei aisaa. 

13 

HI 12 SOU 2JCHAH. 

S3| ^dlAfOl^fe Tig fitSU, RTP 99 Oil 215H HXIBIttOI TiSU« §S§! Die*S2| TIB 
OS 111313101 ggolfe 21 S ^§°S 6*te 9Efll£IJ2| HISSS . 

3?S 14 

XII 12 SOII SIOUH, 

S3| WI£ICHDIII*g TIN, TaN. TiSiN, TaSiN. TaAIN §! 0|g £SS iH gOIIAH SIUS SS6I 

CM . g*f SB2£h PVO SEfe CVO gSf&SOII °J8|fe 218 ^§21 Sffe ^EXIISXISJ HISSS. 

H^S 15 

HI 11 SOII 910\M. 

S3i sh^s^ nHes ussi^ 9311;= 

S3I ^SailltS mm 21311 01 M DHgjSI S2fe 3HMAIEI ol¥S^ E3i°S ¥Ells(Ru)S 

PECVDS2I LPCVDSP.S £xl3P-S §Sf6|2 5l¥3^ DH@S SiSSIizr 9311: 

S3| ESS 91011 S3| ^££|X|EE g°j LH¥g &38| XH^3|0|| Sfifi ¥311 « 31 life °I^SS IS 
815= 9311: 

S3I & 311 OIS HH@£| S90I iuSS ttHWXI S3I 2J3II0IS HHS 91 Oil Site S3| £a§2| QJ¥ % &3| 
s|^S2| i¥§ HIIHSESAM , S3| ESSg 5^4=21 Bf¥f!^°S te£|A|3lte 93|| ; 

S3| 5|£Jg21 UCHJI i¥i 111318^ 9311: S! 

S3I HI2 30^e(Dip Out) 8^ 93)1 

S SSolfe «S°§ Site 9EHI4:XI°1 SISgJB. 

fl^PS 16 

HI 11 SOU 2JCHA1. 

S3| ^aais^g TaON. Ta 2 0 s gOIIAH 8IU°I lie! 3i ^SES 81 &}Efll±X|2| H|£gf 

9. 

U?S 17 

HI 11 SOII SiOIAH. 

S3I S¥S^B Ru. TiN g Oil AH <ye|E|fe 6IU°i SMS. §SB 21 S ?§2£ Site eiEHI^X}°J HIS 
SB 
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